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(54) IMAGE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device that 
secures a sufficient creep distance without increasing the distance of a 
picture frame around an image display surface that does not contribute to 
the image display and is a wasteful part. 

SOLUTION: In this image display device provided with a rear plate 3 on 
which multiple electron emitting elements are formed, a face plate 7 that 
emits light by receiving the electrons emitted from the electron emitting 
elements and wherein a phosphor for forming an image is applied to its 
inside surface, and an outer frame for forming a vacuum container in 
conjunction with the rear plate 3 and the face plate 7, an extraction wiring 
part for extracting, outside the vacuum container, a wiring electrode to 
which an electric signal for driving the multiple electron emission elements 
2 is applied is arranged behind the plane of a board on which the electron 
emission elements 2 are formed, when viewed from the image display 
surface. Thereby, a device having sufficient discharge durability can be 
made without adversely affecting miniaturization and lightening of the 
device, and an image having high luminance and an excellent contrast can 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim 1] The face plate by which the rear plate with which two or more electron emission elements 
were formed, and the fluorescent substance which emits light in response to irradiation of the electron 
emitted from this electron emission element, and forms a picture are applied to the inside, In the image 
display equipment which equipped the outer frame which forms a vacuum housing with this rear plate 
and a face plate Image display equipment characterized by for the drawer wiring section for pulling out 
the wiring electrode to which the electrical signal for driving two or more aforementioned electron 
emission elements is impressed out of a vacuum housing seeing from an image display side, and 
arranging it back to the substrate flat surface in which the electron emission element was formed. 
[Claim 2] The aforementioned rear plate minds the first outer frame pasted up on the rear face of an 
element substrate in which two or more electron emission elements were formed. Pasted up the drawer 
wiring substrate, pulled out with the wiring in the aforementioned element substrate, and wiring is 
connected electrically. Image display equipment according to claim 1 which the drawer wiring substrate 
of the aforementioned rear plate pastes up with the edge of the direction of a rear face of the second 
outer frame pasted up on the face plate rear face, and is characterized by completing the aforementioned 
vacuum housing by this. 

[Claim 3] The aforementioned rear plate is image display equipment according to claim 1 characterized 
by really forming the drawer wiring section to the outside of the vacuum housing of the wiring for a 
drive of the aforementioned electron emission element which sees from an image display side and is 
arranged back to the field of an element substrate in which two or more electron emission elements are 
formed, and the field of this element substrate. 



[Translation done.] 



http://ww4.ipdl.jpo.go.jp^ 11/11/2003 



CLAIMS 



[Claim(s)] 



Page 1 of 12 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is the image display equipment and the 
thing concerning thin image display equipment especially which irradiate the electron ray emitted from 
the electron emission element at a fluorescent substance, and form a picture. 
[0002] 

[Description of the Prior Art] From the former, two kinds, a hot cathode element and a cold cathode 
element, are known as an electron emission element. Among this, the surface conduction type discharge 
element, the field emission type element (it is hereafter described as FE type), the metal / insulating 
layer / metal-mold discharge element (it is hereafter described as an MIM type), etc. are known for the 
cold cathode element, for example. 

[0003] As a surface conduction type discharge element, they are MLElinson and RadioE-ng.Electron, 
for example. Phys., 10 and 1290 (1965), and other examples mentioned later are known. A surface 
conduction type discharge element uses the phenomenon which electron emission produces for the thin 
film of the small area formed on the substrate by passing current in parallel with the film surface. As this 
surface conduction type discharge element, it is Sn02 by aforementioned Elinson etc. Although the thin 
film was used, otherwise Thing [G. by Au thin film Dittmer: "Thin Solid Films" and 9,317(1972)], In 
203 / Sn02 Thing [M. by the thin film Hartwell and C.G.Fonstad: "IEEE Trans.ED Conf." and 519 
(1975)], Others [ / thing [Araki ** / by the carbon thin film ]: A vacuum, the 26th volume, No. 1, 22 
(1983)], etc. are reported. 

[0004] The plan of the element by the above-mentioned M.Hartwell and others is shown in drawing 1 as 
a typical example [ elements / surface conduction type discharge / these ] of element composition. Here, 
a sign 3001 is a substrate and 3004 is a conductive thin film which consists of a metallic oxide formed 
by the spatter. The conductive thin film 3004 is formed in the flat-surface configuration of zygal like 
illustration. The electron emission section 3005 is formed by performing energization processing called 
below-mentioned energization foaming to this conductive thin film 3004. 

[0005] 0.5-1 [mm], and W are set up for the interval L in drawing by 0.1 [mm]. In addition, although the 
rectangular configuration showed the expedient top of illustration, and the electron emission section 
3005 in the center of the conductive thin film 3004, this is not typical and this is not necessarily 
expressing the position or configuration of the actual electron emission section faithfully. 
[0006] M. In above-mentioned surface conduction type discharge elements including the element by 
Hartwell and others, before performing electron emission, it was common to have formed the electron 
emission section 3005 by performing energization processing called energization foaming to the 
conductive thin film 3004. that is, energization foaming impresses fixed direct current voltage or the 
direct current voltage which carries out a pressure up at the rate of about lv/minute carried out very 
slowly to the ends of the aforementioned conductive thin film 3004, and is energization in that case, and 
the conductive thin film 3004 is destroyed, deformed or deteriorated locally — making - electric - high 
— it is forming the electron emission section 3005 of a state [ **** ] In addition, a crack occurs in a part 
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of conductive thin film 3004 which broke, deformed or deteriorated locally. After the aforementioned 
energization foaming, when proper voltage is impressed to the conductive thin film 3004, electron 
emission is performed in near [ aforementioned ] a crack. 

[0007] moreover - FE type — for example, W.P.Dyke&W.W.Dolan, "Field emission", and Advance in 
Electron C.A.Spindt, "Physical properties of thin-film field emission cathodes with molybdenium 
cones", J.Appl.Phys., 47, 5248 (1976), etc. are known. [ Physics, 8 and 89 (1956), ] 
[0008] As a typical example of FE type element composition, the cross section of the element by the 
above-mentioned C.A.Spindt and others is shown in drawing 2 . As for an emitter cone and 3013, in this 
drawing, the emitter wiring with which a sign 3010 consists of a substrate and 301 1 consists of an 
electrical conducting material, and 3012 are [ an insulating layer and 3014 ] gate electrodes. FE type 
element makes field emission cause from the point of the emitter cone 3012 by impressing proper 
voltage between the emitter cone 3012 and the gate electrode 3014. Moreover, there is also an example 
which has arranged the emitter and the gate electrode to parallel not on an above-mentioned laminated 
structure like drawing 2 but on a substrate mostly with a substrate flat surface as other FE type element 
composition. 

[0009] Moreover, with an MIM type, they are C. A.Mead and "Operation, for example, of tunnel- 
emission Devices, J.Appl.Phys., 32,646 (1961), etc. are known. The typical example of MIM type 
element composition is shown in drawing 3 . It is the upper electrode which the lower electrode which 
this drawing is a cross section, 3020 is a substrate in drawing, and 3021 becomes from a metal, and 3022 
become from a thin insulating layer with a thickness of about 100 A, and 3023 becomes from a metal 
with a thickness of about 80-300 A. Electron emission is made to cause from the front face of the upper 
electrode 3023 in an MIM type by impressing proper voltage between the upper electrode 3023 and the 
lower electrode 3021. 

[0010] Since an above-mentioned cold cathode element can obtain electron emission at low temperature 
as compared with a hot cathode element, it does not need the heater for heating. Therefore, structure is 
simpler than a hot cathode element, and a detailed element can be created. Moreover, even if it arranges 
many elements by high density on a substrate, it is hard to generate problems, such as a thermofusion of 
a substrate. Moreover, in order that a hot cathode element may operate by heating of a heater, unlike a 
thing with a slow speed of response, in the case of a cold cathode element, there is also an advantage 
that a speed of response is quick. 

[001 1] For this reason, the research for applying a cold cathode element became the business performed 
briskly. For example, especially with a surface conduction type discharge element, since structure is 
simple and manufacture is also easy structure also in a cold cathode element, a large area is covered and 
there is an advantage which can form many elements. Then, the method for arranging and driving many 
elements is studied so that it may be indicated in JP,64-31332,A concerning application of these people. 
[0012] Moreover, about application of a surface conduction type discharge element, image formation 
equipments, such as image display equipment and image recording equipment, the .source of an electric 
charge beam, etc. are studied, for example. Especially as application to image display equipment, the 
image display equipment used combining the surface conduction type discharge element and the 
fluorescent substance which emits light by irradiation of an electron beam is studied, for example, as 
indicated in the USP No. 5,066,883 specification concerning application of these people, and JP,2- 
257551,AandJP,4-28137,A. 

[0013] The property in which the image display equipment used combining this surface conduction type 
discharge element and fluorescent substance excelled the conventional image display equipment of other 
methods is expected. For example, since it is a spontaneous light type even if it compares with the liquid 
crystal display which has spread in recent years, it can be said that the point which does not need a back 
light, and the angle of visibility are excellent in a latus point etc. 

[0014] Moreover, the method of being able to stand in a line and driving much FE types is indicated by 
for example, the USP No. 4,904,895 specification concerning application of these people, moreover, 
monotonous type display [which applied FE type to image display equipment and which was reported 
by for example, R.Meyer and others as an example - R. - Meyer: "Recent DevelopmentonMicrotips 
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Display at LETT, Tech.Digest of 4th Int. Vacuum Microele-etronics Conf., Nagahama, and pp.6 - 9 
(1991)] are known Moreover, the example which put much MIM types in order and was applied to 
image display equipment is indicated by JP,3-55738,A concerning application of these people. 
[0015] Artificers have tried various material including what was indicated on the above-mentioned 
conventional technology, the process, and the cold cathode element of structure. Furthermore, it has 
inquired also about the image display equipment which applied this source of a multi-electron beam to 
the source of a multi-electron beam which arranged many cold cathode elements, and the row. For 
example, artificers also tried the source of a multi-electron beam by the electric wiring method as shown 
in drawing 4 . 

[0016] That is, this source of a multi-electron beam arranges many cold cathode elements two- 
dimensional, and wires these elements in the shape of a matrix like illustration. In addition, as for that 
the sign 4001 in drawing indicated the cold cathode element to be typically, and 4002, line writing 
direction wiring and 4003 are the direction wiring of a train. In fact, the line writing direction wiring 

4002 here and the direction wiring 4003 of a train are shown as wiring resistance 4004 and 4005 in 
drawing, although it has limited electric resistance. The above wiring methods are called simple matrix 
wiring. 

[0017] In addition, for convenience, although the matrix of 6x6 shows, the scale of a matrix was not 
necessarily restricted to this, for example, in the case of the source of a multi-electron beam for image 
display equipments, arranges only the element which is sufficient for performing [ of illustration ] 
desired image display, and, of course, wires it. 

[0018] And in the source of a multi-electron beam which carried out simple matrix wiring of the cold 
cathode element, in order to make a desired electron beam output, a proper electrical signal is impressed 
to the line writing direction wiring 4002 and the direction wiring 4003 of a train. For example, in order 
to drive the arbitrary cold cathode elements of one line in a matrix, the selection voltage Vs is impressed 
to the line writing direction wiring 4002 of the line to choose, and the non-choosing voltage Vns is 
simultaneously impressed to the line writing direction wiring 4002 of a non-choosing line. 
Synchronizing with this, the driver voltage Ve for outputting an electron beam to the direction wiring 

4003 of a train is impressed. 

[0019] If the voltage drop by the wiring resistance 4004 and 4005 is disregarded according to this 
method, the voltage of Ve-Vs will be impressed to the cold cathode element of the line to choose, and 
the voltage of Ve-Vns will be impressed to the cold cathode element of a non-choosing line. If driver 
voltage Ve which the electron beam of desired intensity should be outputted only from the cold cathode 
element of the line to choose, and is different to each of the direction wiring of a train if Ve, Vs, and Vns 
are made into the voltage of a proper size is impressed, the electron beam of intensity which is different 
from each of the element of the line to choose should be outputted. 

[0020] Moreover, if the length of time to impress driver voltage Ve is changed, the length of the time 
when an electron beam is outputted must also be changeable. Therefore, if the source of a multi-electron 
beam which carried out simple matrix wiring of the cold cathode element has various application 
possibilities, for example, the electrical signal according to image information is impressed suitably, it 
can use suitably as an electron source for image display equipments. 

[0021] An example of the image display equipment using the source of a multi-electron beam is shown 
in the perspective diagram of drawing 5 , and the cross section is shown in drawing 6 . Here, many cold 
cathode elements 1002 are formed on the substrate 1001, and the fluorescent substance 1008 is formed 
in the inside of the face plate 1007 which countered the substrate 1001 and has been arranged. 
Moreover, the metal back 1009 who consists of an aluminum vacuum evaporationo film is formed so 
that a fluorescent substance 1008 may be covered. Furthermore, the substrate 1001 in which the element 
was formed is fixed to the rear plate 1005, it is with this rear plate 1005, an outer frame 1006, and a face 
plate 1007, and a vacuum housing is formed. 
[0022] 

[Problem(s) to be Solved by the Invention] There is a fluorescent substance which emits light by the 
low-speed electron ray of IkV or less of acceleration voltage other than the fluorescent substance used 
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by CRT among the fluorescent substances which emit light by electron beam pumping. However, a low- 
speed electron-beam-pumping emitter has bad luminous efficiency, and it is not [ a life of operation ] 
enough except the ZnO:Zn fluorescent substance which emits light green. Moreover, compared with the 
fluorescent substance for CRT, color purity is also inferior. 

[0023] Therefore, in order to obtain about the same display quality of image as CRT, it is desirable to 
use the fluorescent substance for CRT. On the other hand, in order to make the fluorescent substance for 
CRT emit light, it is necessary to set desirably 4kV of acceleration voltage of an excitation electron 
beam to 6kV or more at worst. In order to impress the voltage of 4-6kV or more to the accelerating 
electrode of a face plate,upper, you have to set distance between a fluorescent substance and an element 
substrate to several mm or more from the point of isolation voltage. 

[0024] Moreover, the pressure-proofing to the electric discharge transmitted in a vacuum housing inside 
(surface), and the so-called creeping discharge About 1 figure is considered to be inferior from the air 
clearance in a vacuum. Usually, this sake, The creeping distance (Lx+Lz of drawing 6 ) in alignment 
with the vacuum housing inside of the fluorescent substance side where the high voltage is impressed, 
and the wiring electrode for an element drive to which voltage equal to abbreviation grounding potential 
will be supplied if it compares from the high voltage impressed to a fluorescent substance needed to take 
dozens of mm or more. 

[0025] However, distance Lz (although it is Lz 1 when it says strictly by drawing 6 ) of the element and 
fluorescent substance of the inside of drawing 6 , and a Z direction even if the thickness of an element 
and a fluorescent substance adds both, in order that it may be at most about 100 micrometers, may be 
substantially considered to be Lz=Lz' and may not interfere ~ as distance with the following, an element 
- a fluorescent substance — Lz — using — With the discharge speed to the electronic direction of X, since 
it is a weight parameter, the value cannot be arbitrarily changed into deciding the spot size of an electron 
beam it is decided according to the pitch of a pixel etc. that a design value will be, but it is usually 
several mm to about 5mm. 

[0026] If Lz is made into the distance beyond this, an additional convergence electrode etc. will be 
needed and equipment will become very complicated. For this reason, when complication of equipment 
tends to be avoided and it is going to obtain sufficient creeping distance, it is necessary to carry out 
creeping-distance reservation, and it is necessary in a direction (the inside of drawing, the direction of 
X) parallel to a face plate side to take large Lx in drawing. And although this required Lx is based also 
on fluorescent substance applied voltage, by about lOkV acceleration voltage, 30mm or more is 
considered to be required. 

[0027] In this case, it would see on the outside of an image display field (fluorescent substance field 
where = high voltage is impressed) from the point of image display, a useless distance will be widely 
needed for it, and the problem was in it to the miniaturization of equipment, and lightweight-izing. 
[0028] The equipment which had sufficient electric-discharge resistance, without not having been made 
in order that this invention might solve the above-mentioned trouble, having offered the image-display 
equipment which secured sufficient creeping distance, without increasing the distance of the frame 
portion which is a useless portion which does not contribute to the image display around an image- 
display side, and spoiling the miniaturization of equipment and lightweight-ization can be produced, 
brightness is high, and contrast makes it possible to display a good picture. 
[0029] 

[Means for Solving the Problem] The rear plate with which two or more electron emission elements 
were formed in this invention in order to attain this, The face plate by which the fluorescent substance 
which emits light in response to irradiation of the electron emitted from this electron emission element, 
and forms a picture is applied to the inside, In the image display equipment which equipped the outer 
frame which forms a vacuum housing with this rear plate and a face plate It is characterized by for the 
drawer wiring section for pulling out out of a vacuum housing looking at the wiring electrode to which 
the electrical signal for driving two or more aforementioned electron emission elements is impressed 
from an image display side to the substrate flat surface in which the electron emission element was 
formed, and being arranged back. 
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[0030] As a gestalt of operation of this invention, in this case, the aforementioned rear plate The first 
outer frame pasted up on the rear face of an element substrate in which two or more electron emission 
elements were formed is minded. Pasted up the drawer wiring substrate, pulled out with the wiring in the 
aforementioned element substrate, and wiring is connected electrically. The drawer wiring substrate of 
the aforementioned rear plate pastes up with the edge of the direction of a rear face of the second outer 
frame pasted up on the face plate rear face, and that the aforementioned vacuum housing is completed 
by this further As for the aforementioned rear plate, it is desirable to really form the drawer wiring 
section to the outside of the vacuum housing of the wiring for a drive of the aforementioned electron 
emission element which sees from an image display side and is arranged back to the field of an element 
substrate in which two or more electron emission elements are formed, and the field of this element 
substrate. 
[0031] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is concretely 
explained with reference to drawing 7 and drawing 8 . in addition, drawing 7 is drawing prepared 
corresponding to drawing 6 which is the cross section of the image display equipment of the 
conventional technology, and is a cross section for explaining the principal part of the picture display 
using this invention Moreover, drawing 8 is a perspective diagram which is the characteristic portion of 
this invention and in which showing the composition by the side of a rear plate. 
[0032] In drawing 7 , a face plate 7 is the same as usual, and a fluorescent substance 8 and the metal 
back 9 are formed in the inside. Moreover, the element substrate 1 by which the electron emission 
element 2 was created by the field is fixed, and the rear plate 3 is completed. When the element substrate 
1 has sufficient thickness, the element substrate 1 may serve as a rear plate. It saw from [ of the rear 
plate 3 ] image display, and the drawer wiring substrate 6 has pasted the rear- face side through the first 
glass holder 4. 

[0033] Since it is arranged where the wiring substrate 6 is estranged to Z shaft orientations among 
drawing through a glass holder 4, although the amount of center section consisted of the insulating 
substrate of the Japanese common chestnut ************ like drawing 8 in this case and the wiring 
electrodes 1 1 and 12 of the element substrate 1 and the corresponding drawer wiring electrodes 14 and 
15 were formed, each wiring inter-electrode is technique, such as wirebonding, and is connected 
electrically. 

[0034] the second glass holder 5 after alignment of the rear plate member which consists of the rear 
plate 3, a glass holder 4, and the drawer wiring substrate 6 after pulling out with the wiring in an 
element substrate and connecting wiring electrically was carried out to the face plate 7 completely like 
the rear plate of the conventional example — minding — a rear plate — it pasted up with the drawer 
wiring substrate 6 of a member, and the vacuum housing of image display equipment is completed 
[0035] In the gestalt of this operation, a glass holder 5 and the drawer wiring substrate 6 to paste up as 
mentioned above Since it sees through a glass holder 4 from the image display side of the rear plate 3 
with which the element substrate 1 was formed and is arranged at the rear- face side, the length of Z shaft 
orientations of a glass holder 5 Temporarily, though the distance of an element and a fluorescent 
substance is the same as usual, it can make it longer than before, and thereby, the fluorescent substance 
portion to which the high voltage is impressed, and the large creeping distance which the container 
inside with a low battery wiring electrode met can be taken. 

[0036] Moreover, like before, the thickness (Z shaft-orientations length) of the second glass holder 5 is 
not influenced by the distance of an element and a fluorescent substance, but it is a relation with the 
thickness of the first glass holder 4, and since it can set up arbitrarily, it can make minimum width of 
face Lx of the useless field outside an image display side also securing sufficient creeping distance. For 
this reason, the high voltage is impressed to a fluorescent substance, and brightness and contrast are 
small although a good picture is acquired, and it can make equipment it at a lightweight thing. 
[0037] 

[Example] (Example 1) The example (structure and process) of this invention is hereafter explained 
about the display panel of drawing 7 -9. In addition, a rear plate and 4 pull out three among drawing, the 
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second glass holder and 6 pull out the first glass holder and 5, and a wiring substrate and 7 are face 
plates and form the airtight container for maintaining the interior of a display panel to a vacuum by the 
component part of signs 3, 4, 5, 6, and 7. 

[0038] The electron-source substrate 1 of 2mm ** in which two or more surface-type electron emission 
elements were formed in the process mentioned later at this example After fixing to the rear plate 3 
which consists of blue sheet glass of 3mm **, to the rear-face side of a rear plate Through the glass 
holder 4 which is 15mm, the drawer wiring substrate 6 was positioned, frit glass was applied to each 
plane of composition of the rear plate 3, a glass holder 4, and the drawer wiring substrate 6, and at 450 
degrees C, the height (= thickness) of Z shaft orientations carried out hold baking, and sealed for about 1 
hour. 

[0039] Then, the line writing direction wiring 1 1 in an electron- source substrate, the direction wiring 12 
of a train, the line writing direction drawer wiring electrode 14 on the drawer wiring electrode substrate 
corresponding to each, and the direction wiring electrode 15 of a train were electrically connected in 
wirebonding, respectively. In addition, by this example, it connects with Terminals Dx and Dy etc. 
electrically further, and the wiring electrode on a drawer wiring electrode is pulled out out of a vacuum 
housing. 

[0040] After positioning the rear plate member which made such and was created, and a face plate 7, 
through the glass holder 5 which is 25mm, frit glass was applied to the plane of composition of a face 
plate 7, a glass holder 5, and the drawer wiring substrate 6, and at 420 degrees C, Z shaft-orientations 
height carried out hold baking, and, thereby, sealed for about 1 hour. 

[0041] Therefore, in this example, the distance of an electron emission element and a fluorescent 
substance was set as about 5mm. moreover — above -- the height of a glass holder 5 — 25mm — carrying 
out — **** - this length - abbreviation - since sufficient creeping distance was obtained, distance (Lx) 
of the picture field side of the direction of X and the internal surface of a glass holder 5 was set to 5mm 
Moreover, in order to face assembling an airtight container and to make sufficient intensity and 
sufficient airtightness hold to the joint of each part material, it is necessary to seal. In addition, about the 
method of exhausting the interior of an airtight container to a vacuum, it mentions later. 
[0042] Hereafter, it explains in full detail about creation of an electron-source substrate etc. although the 
electron- source substrate 1 is being fixed to the rear plate 3, on the electron- source substrate 1, the 
surface conduction type discharge element of M individual is formed, and matrix wiring of each element 
is carried out by the line writing direction wiring 113 and the direction wiring 12 of a train, respectively 
The composition on this electron-source substrate is a source of a multi-electron beam, and it can be said 
that this source of a multi-electron beam possesses the surface conduction type discharge element of an 
NxM individual. 

[0043] In addition, by this display panel, although the surface conduction type discharge element of a 
flat-surface type or a vertical type was used, this is stated in detail later. Moreover, the fluorescent 
substance 8 is formed in the inferior surface of tongue of a face plate 7. Since the electrochromatic 
display is assumed, the fluorescent substance of the red and green which are used in the field of CRT, 
and blue ** in three primary colors is distinguished with this example by the portion of a fluorescent 
substance 8. As shown in (a) of drawing 10 , the fluorescent substance of each color was distinguished 
by different color with in the shape of a stripe, and provides the black conductor 1010 between the 
stripes of a fluorescent substance. 

[0044] Even if the purpose which forms the black conductor 1010 has a gap of some in the irradiation 
position of an electron beam, they are preventing reflection of outdoor daylight and preventing the fall 
of display contrast, preventing [ making it a gap not arise in a foreground color, ] the charge up of the 
fluorescent substance by the electron beam, etc. In addition, although the graphite was used for the black 
conductor 1010 as a principal component, as long as it is suitable for the above-mentioned purpose, you 
may use material other than this here. Moreover, when creating the display panel of monochrome, it is 
not necessary to necessarily use a black electrical conducting material that what is necessary is just to 
use a monochromatic fluorescent substance material for a fluorescent substance 8. 
[0045] Moreover, in the field of CRT, the well-known metal back 9 is formed in the field by the side of 
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the rear plate of a fluorescent substance 8. The purposes which formed the metal back 9 are making it 
act as an electrode for impressing carrying out specular reflection of a part of light which a fluorescent 
substance 8 emits, and raising an optical utilization factor, protecting a fluorescent substance 8 from the 
collision of an anion, and electron beam acceleration voltage, making it act as a track of the electron 
which excited the fluorescent substance 8, etc. In addition, after the metal back 9 formed the fluorescent 
substance 8 on the face plate substrate 7, he did data smoothing of the fluorescent substance front face, 
and formed by the method of carrying out vacuum deposition of the aluminum on it. 
[0046] Moreover, although not used in this example, you may prepare a transparent electrode made from 
ITO between the face plate substrate 7 and a fluorescent substance 8 for the purpose of the conductive 
improvement in the object for impression of acceleration voltage, or a fluorescent substance. 
[0047] Moreover, they are Dxl-Dxm and Dxl'-Dxm 1 , and the terminal for electrical connection of the 
airtight structure prepared in order that it might reach Dyl-Dyn and Hv might connect a display panel 
and an electrical circuit (not shown) concerned electrically. Dyl-Dyn have connected with the direction 
wiring 12 of a train of the source of a multi-electron beam, and Hv has connected further Dxl-Dxm, and 
DxT - Dxm 1 with the line writing direction wiring 1 1 of the source of a multi-electron beam electrically 
with the metal back 9 of a face plate again, respectively. 

[0048] Moreover, in order to exhaust the interior of an airtight container to a vacuum, after assembling 
an airtight container, an exhaust pipe and a vacuum pump (neither is illustrated) are connected, and the 
inside of an airtight container is exhausted to the degree of vacuum about [ often ] the 7th power [Torr] 
of minus. Then, although an exhaust pipe is closed, in order to maintain the degree of vacuum in an 
airtight container, it is good just before closure or after closure to form a getter film (not shown) in the 
position in an airtight container, the inside of an airtight container is maintained by the absorption of the 
getter film with which a getter film is heated, is ******, was carried out in this way with a heater or 
high-frequency heating, and formed the getter material which makes Ba a principal component at the 
degree of vacuum of the 5th power of 1x10 minus, and the 7th power of 1x10 minus [Torr] By the 
above, the basic composition and the process of a display panel of this invention were explained. [ of an 
example ] 

[0049] (The element composition, process, and property of an electron emission element) Next, the 
surface conduction type discharge element used for the display panel of the aforementioned example is 
explained further. This invention persons excel [ element / surface conduction type discharge / which 
formed the electron emission section or its periphery from the particle film ] in the electron emission 
characteristic, and, moreover, have found out that a design and manufacture are easy. That is, it can be 
said that this is the element which was most suitable for using for the source of a multi-electron beam 
for the image display equipments of the high brightness in a big screen. 

[0050] Then, when the display panel was created using the flat-surface type surface conduction type 
discharge element formed from the particle film, the very good result was obtained. Moreover, the 
display panel created using the surface conduction type discharge element of the vertical type formed 
from the particle film also obtained the good result. The surface conduction type discharge element of 
the flat-surface type formed from this particle film and a vertical type is explained in detail below. 
[0051] (Flat-surface type surface conduction type discharge element) Flat-surface type the element 
composition and the process of a surface conduction type discharge element are explained first. It is 
drawing for explaining the composition of a flat-surface type surface conduction type discharge element 
which is shown in drawing 1 1 , and (b of (a) of this drawing) of a plan and this drawing is a cross 
section. The electron emission section in which formed an element electrode and 1 104 in by the 
conductive thin film, and the inside of drawing and 1101 formed 1 105 for a substrate, and 1 102 and 
1 103 by energization foaming processing, and 1 1 13 are the thin films formed by energization activation. 

[0052] As a substrate 1 101, it is Si02, for example on various glass substrates including quartz glass or 
blue sheet glass, various ceramics substrates including an alumina, or various above-mentioned 
substrates. The substrate which carried out the laminating of the insulating layer made from can be used. 
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[0053] Moreover, the element electrodes 1 102 and 1 103 which countered a substrate side and parallel 
and were prepared on the substrate 1101 are formed of the material which has conductivity, for example, 
— this conductive material — the alloys of these metals including metals, such as nickel, Cr, Au, Mo, W, 
Pt, Ti, Cu, Pd, and Ag, or In2 03-Sn02 Including, what is necessary is to choose material suitably from 
semiconductors, such as a metallic oxide and contest polysilicon, etc., and just to use. 
[0054] In addition, using the other method (for example, printing technology), if it uses combining 
membrane formation technology, such as vacuum deposition, and patterning technology, such as photo 
lithography and etching, although this electrode can be formed easily, even if it forms, it does not 
interfere. 

[0055] The configuration of the element electrodes 1 102 and 1 103 is suitably designed according to the 
application purpose of the electron emission element concerned. Generally, although an electrode 
spacing L chooses a suitable numeric value from the range of 100 micrometers of numbers and is 
usually designed from hundreds of A, the range of 10 micrometers of numbers is more desirable than 
several micrometers in order to apply to display especially. Moreover, about thickness [ of an element 
electrode ] d, a suitable numeric value is usually chosen from the range of several micrometers from 
hundreds of A. 

[0056] Moreover, a particle film is used for the portion of the conductive thin film 1 104. The particle 
film described here points out the thing of the film (the island-like aggregate is also included) which 
contained many particles as a component. If a particle film is investigated microscopically, the structure 
which the structure where each particle estranged and has been arranged, the structure which the particle 
adjoined mutually, or the particle usually overlapped mutually will be observed. 
[0057] Although the particle size of the particle used for the particle film is contained in the range of 
1000 A of numbers from several angstroms, the thing of the range of 10 to 200A is desirable especially. 
Moreover, the thickness of a particle film is suitably set up in consideration of terms and conditions 
which are described below. That is, they are conditions required in order to make it the proper value 
which mentions later electric resistance of a particle film conditions required to connect good 
electrically to the element electrode 1 102 or 1 103, conditions required to perform energization foaming 
mentioned later good, and own etc. Specifically, although set up in the range of 1000A of numbers from 
several angstroms, it is desirable for 10 to 500A especially. 

[0058] moreover, as a material used for forming a particle film For example, Pd, Pt, Ru, Ag, Au, Ti, In, 
Cu, Cr, PdO including metals, such as Fe, Zn, Sn, Ta, W, and Pb Sn02, In 203, PbO, and Sb 203 etc. - 
including, an oxide — HfB2, ZrB2, LaB6, CeB6, and YB4 and GdB4 etc. — including, a boride — 
Carbon including semiconductors, such as Si and germanium, including nitrides, such as TiN, ZrN, and 
HfN, including carbide, such as TiC, ZrC, HfC, TaC, SiC, and WC, etc. is mentioned, and it is suitably 
chosen from these. 

[0059] As stated above, although the conductive thin film 1 104 was formed by the particle film, about 
the sheet resistance, it set up here so that it might be contained in the range of the 7th power [an ohm/sq] 
of 10 from the cube of 10. In addition, since connecting good electrically is desirable as for the 
conductive thin film 1 104 and the element electrodes 1 102 and 1 103, the structure where mutual parts 
overlap has been taken. It does not interfere, even if the way of lapping carries out a laminating in the 
example of (b) of drawing 1 1 in the sequence of lower shell substrate, conductive thin film, and element 
electrode ** depending on the case, although the laminating is carried out in the sequence of a lower 
shell, a substrate, an element electrode, and a conductive thin film. 

[0060] moreover, the portion of the letter of a crack by which the electron emission section 1 105 was 
formed in a part of conductive thin film 1 104 — it is — electric — a surrounding conductive thin film ~ 
high - it has the property [****] A crack is formed by processing energization foaming mentioned 
later to the conductive thin film 1 104. In this crack, the particle of the particle size of 100A of numbers 
may be arranged from several angstroms. In addition, since it was difficult, illustrating the position and 
configuration of the actual electron emission section precisely and correctly was typically shown in 
drawing 1 1 . 

[0061] Moreover, a thin film 1 1 13 is a thin film which consists of carbon or a carbon compound, and 
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has covered the electron emission section 1 105 and its near. A thin film 1 1 13 is formed by processing 
energization activation later mentioned after energization foaming processing, this thin film 1113 — 
single crystal graphite, polycrystal graphite, or amorphous carbon — or although it is the mixture and 
thickness carries out to below 500 [angstrom], carrying out to below 300 [angstrom] is still more 
desirable In addition, actually, since it was difficult, illustrating the position and configuration of a thin 
film 1113 precisely was typically shown in drawing 1 1 . Moreover, in the plan of (a), the element which 
removed a part of thin film 1113 was illustrated. 

[0062] As mentioned above, although the basic composition of a desirable element was described, the 
following elements were used in this operation gestalt. That is, nickel thin film was used for the element 
electrodes 1 102 and 1 103 at the substrate 1101 using blue sheet glass. Thickness d of an element 
electrode set 1000 [angstrom] and the electrode spacing L to 20 [a micrometer]. Moreover, the thickness 
of a particle film set about 100 [angstrom] and width of face W to 100 [a micrometer], using Pd or PdO 
as a main material of a particle film. 

[0063] Next, the manufacture method of a suitable flat-surface type surface conduction type discharge 
element is explained, (a) - (d) of drawing 12 is a cross section for explaining the manufacturing process 
of a surface conduction type discharge element, and that of the notation of each part material is the same 
as that of drawing 1 1 . 

[0064] 1) First, as shown in (a) of drawing 12 , form the element electrodes 1 102 and 1 103 on a 
substrate 1 101. It faces forming this, and a substrate 1 101 is fully washed using a detergent, pure water, 
and the organic solvent, and the material of an element electrode is made to deposit after that beforehand 
(what is necessary is just to use vacuum membrane formation technology, such as a vacuum deposition 
and a spatter, as a method of depositing, for example). Then, as patterning of the deposited electrode 
material is carried out using photo lithography etching technology and it is shown in (a), the element 
electrode (1 102 and 1 103) of a couple is formed. 

[0065] 2) Next, as shown in (b) of drawing 12 , form the conductive thin film 1 104. First, an organic- 
metal solution is applied to the substrate in (a), it dries, and it faces forming this and a particle film is 
formed [ heating baking processing is carried out and ]. Then, patterning is carried out to a 
predetermined configuration by photo lithography etching. Here, an organic-metal solution is a solution 
of the organometallic compound which uses as main elements material of a particle used for a 
conductive thin film (specifically, Pd was used as a main element.). Moreover, as the method of 
application, although the dipping method was used, it is other, for example, the spinner method and a 
spray method may be used here. Moreover, as the membrane formation method of the conductive thin 
film made from a particle film, a vacuum deposition method, spatters or modified chemical vapor 
depositions other than the method by the application of the organic-metal solution used here, etc. may be 
used. 

[0066] 3) Next, as shown in (c) of drawing 12 , impress proper voltage among the element electrodes 
1 102 and 1 103 from the power supply 1 1 10 for foaming, perform energization foaming processing, and 
form the electron emission section 1 105. Energization foaming processing is processing which it 
energizes [ processing ] to the conductive thin film 1 104 made from the particle film, and changes the 
part to destruction, deformation, or suitable structure to make it deteriorate and perform electron 
emission suitably. The suitable crack for a thin film is formed in the portion (namely, electron emission 
section 1 105) which changed to suitable structure to perform electron emission among the conductive 
thin films made from the particle film. In addition, after being formed [ before the electron emission 
section 1 105 is formed ], the electric resistance measured among the element electrodes 1 102 and 1 103 
increases sharply. 

[0067] In order to explain the energization method in more detail, an example of the proper voltage 
waveform impressed to drawing 13 from the power supply 1 1 10 for foaming is shown. When forming 
the conductive thin film made from the particle film, pulse-like voltage was desirable, and when it was 
this example, as shown in this drawing, the triangular-wave pulse of pulse width Tl was continuously 
impressed by pulse separation T2. On that occasion, the pressure up of the peak value Vpf of a 
triangular-wave pulse was carried out one by one. Moreover, the monitor pulse Pm for acting as the 
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monitor of the formation situation of the electron emission section 1 105 was inserted between 
triangular-wave pulses at the proper interval, and the current which flows in that case was measured 
with the ammeter 1111. 

[0068] In the gestalt of this example, pulse width Tl was set to 1 [a ms], pulse separation T2 were set to 
10 [a ms], and the 0.1 [V] every pressure up of the peak value Vpf was carried out to the bottom of the 
vacuum atmosphere about [ of 10 ] the 5th power [Torr] of minus for every pulse, for example. And 
whenever it impressed five pulses of triangular waves, the monitor pulse Pm was inserted at 1 time of 
the rate. Moreover, the voltage Vpm of a monitor pulse was set as 0.1 [V] so that it might not have a bad 
influence on foaming processing. And the energization in connection with foaming processing was 
ended in the stage from which the current measured with an ammeter 1 1 1 1 at the time of the stage from 
which the electric resistance between the element electrodes 1 102 and 1 103 became the 6th power [an 
ohm] of 1x10, i.e., monitor pulse impression, became the 7th power [A] below of lx minus of 10. 
[0069] In addition, the above-mentioned method is a desirable method about the surface conduction type 
discharge element of this example, for example, when the design of a surface conduction type discharge 
element is changed, it is desirable [ material, thickness, or the element electrode spacing L of a particle 
film etc. ] to change the conditions of energization suitably according to it. 

[0070] 4) Next, as shown in (d) of drawing 12 , impress proper voltage among the element electrodes 

1 102 and 1 103 from the power supply 1 1 12 for activation, perform energization activation, and improve 

the electron emission characteristic. Energization activation is processing which it energizes 

[ processing ] in the electron emission section 1 105 formed of the aforementioned energization foaming 

processing on proper conditions, and makes it deposit carbon or a carbon compound on the near (in 

drawing, the sediment which consists of carbon or a carbon compound was typically shown as a member 

1113). 

[0071] In addition, the emission current in the same applied voltage can be made to increase to 100 or 
more times typically [ before carrying out ] by performing energization activation. The carbon or the 
carbon compound which makes the origin the organic compound which exists in vacuum atmosphere is 
made to specifically deposit by impressing a voltage pulse periodically in the vacuum atmosphere within 
the limits of the 4th power of minus of 10, and the 5th power of minus of 10 [Torr]. the sediment 1113 
here — single crystal graphite, polycrystal graphite, or amorphous carbon - or it is the mixture and 
thickness is below 300 [angstrom] more preferably below 500 [angstrom] 

[0072] In order to explain the energization method in more detail, an example of the proper voltage 
waveform impressed to drawing 14 from the power supply 1 1 12 for activation is shown. Although the 
square wave of fixed voltage was impressed periodically and energization activation was performed in 
this example, specifically, 14 [V] and pulse width T3 set to 1 [a ms], and pulse separation T4 set voltage 
Vac of a square wave to 10 [a ms]. In addition, they are desirable conditions about the surface 
conduction type discharge element of this operation gestalt, and when the design of a surface conduction 
type discharge element is changed, it is desirable [ above-mentioned energization conditions ] to change 
conditions suitably according to it. 

[0073] 1114 shown in (d) of drawing 12 is an anode electrode for catching the emission current Ie 
emitted from this surface conduction type discharge element, and the direct-current high- voltage power 
supply 1115 and the ammeter 1 1 16 are connected (in addition, after incorporating a substrate 1101 into a 
display panel, in performing activation, it uses the phosphor screen of a display panel as an anode 
electrode 1114). While impressing voltage from the power supply 1 1 12 for activation, the emission 
current Ie is measured, it acts as the monitor of the advance situation of energization activation, and 
operation of the power supply 1 1 12 for activation is controlled by the ammeter 1116. Although an 
example of the emission current Ie measured with the ammeter 1 1 16 is shown in drawing 18 , if it 
begins to impress a pulse voltage from the activation power supply 1112, although the emission current 
Ie increases with the passage of time, soon, it will be saturated and will hardly increase. 
[0074] Thus, when the emission current Ie is saturated mostly, the voltage impression from the power 
supply 1 1 12 for activation is stopped, and energization activation is ended. In addition, they are 
desirable conditions about the surface conduction type discharge element of this example, and when the 
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design of a surface conduction type discharge element is changed, it is desirable [ above-mentioned 
energization conditions ] to change conditions suitably according to it. The flat-surface type surface 
conduction type discharge element as shown in (e) of drawing 12 as mentioned above was 
manufactured. 

[0075] (Property of the surface conduction type discharge element used for display) The typical example 
of the pair (emission current Ie) (element applied voltage Vf) property and pair (element current If) 
(element applied voltage Vf) property of the element used for display is shown in drawing 15 . In 
addition, the top where it is remarkably small compared with element current If, and it is difficult to 
illustrate with the same scale, since these properties were what changes by changing design parameters, 
such as a size of an element, and a configuration, the emission current Ie illustrated two graphs in the 
arbitrary unit respectively. 

[0076] The element used for display has three properties described below about the emission current Ie. 
If the voltage of the size more than a certain voltage (this is called threshold voltage Vth) is impressed to 
an element, although the emission current Ie will increase in the first place rapidly, on the other hand on 
the voltage of under the threshold voltage Vth, the emission current Ie is hardly detected. That is, it is 
the nonlinear element which had the clear threshold voltage Vth about the emission current Ie. 
[0077] In the second, since the emission current Ie changes depending on the voltage Vf impressed to an 
element, it can control the size of the emission current Ie by voltage Vf. Moreover, since the speed of 
response of the current Ie emitted to the third from an element to the voltage Vf impressed to an element 
is quick, the amount of electronic charge emitted from an element is controllable by the length of time to 
impress voltage Vf. 

[0078] Since it had the above properties, the surface conduction type discharge element was able to be 
used suitable for display. For example, in the display which prepared many elements corresponding to 
the pixel of the display screen, if the first property is used, it is possible to display by scanning the 
display screen sequentially. That is, according to desired luminescence brightness, the voltage more than 
a threshold voltage Vth is suitably impressed to the element under drive, and the voltage of under the 
threshold voltage Vth is impressed to the element in the state where it does not choose. By changing the 
element to drive one by one and going, it is possible to display by scanning the display screen 
sequentially. Moreover, since luminescence brightness is controllable by using the second property or 
the third property, it is possible to perform a gradation display. 

[0079] (Structure of an electron-source substrate) Next, an above-mentioned surface conduction type 
discharge element is arranged on a substrate, and the structure of the source of a multi-electron beam 
which carried out simple matrix wiring is described. What is shown in drawing 16 is the plan of the 
electron-source substrate 1 used for the display panel of drawing 9 . On the substrate, the same surface 
conduction type discharge element as what was shown by drawing 9 is arranged, and these elements are 
wired in the shape of a simple matrix by the line writing direction wiring electrode 1 1 and the direction 
wiring electrode 12 of a train. The insulating layer (not shown) is formed in inter-electrode, and the 
electric insulation is maintained at the portion which the line writing direction wiring electrode 1 1 and 
the direction wiring electrode 12 of a train intersect. In addition, the cross section in alignment with A- 
A' of drawing 16 is shown in drawing 17 . 

[0080] Via the electric supply terminals Dxl-Dxm and Dxl' - Dxm', impressed the request voltage 
according to the information signal etc., drove the element to the wiring electrode of the line writing 
direction of the image display equipment created as mentioned above, and the direction of a train, it was 
made to emit an electron from this element, and the picture was formed in it. 

[0081] Moreover, the voltage of lOkV was impressed to the fluorescent substance in a display panel via 
the electric supply terminal Hv. Although the distance of a direction (the direction of X) parallel to an 
image display side fully needed to be taken with conventional equipment as acceleration voltage in order 
to secure the creeping distance 30mm when lOkV was impressed In this example, as mentioned above, 
the direction distance of X was a Z direction also as 5mm, and moreover, it was able to make increase of 
the area of equipment the minimum, realizing image display with high brightness and contrast, since 
sufficient creeping distance is securable. 
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[0082] (Example 2) Since the composition of the whole image display equipment of this example 2 is 
the same as that of an example 1, the explanation is omitted. In addition, in the example 1, although the 
drawer wiring substrate 6 was sealed and the rear plate member was completed with frit glass through 
the glass holder 4 to the rear- face side of the rear plate 3 with which the electron-source substrate 1 was 
fixed, in this example, the above-mentioned rear plate 3, the glass holder 4, and the drawer wiring 
substrate 6 were really fabricated by press molding of glass (see drawing 18 ). 

[0083] Moreover, simultaneously with the glass press, in the drawer wiring substrate section 6, the metal 
member of the wiring electrode of the line writing direction of an element and the direction of a train 
and a corresponding number of cylinders which are used as a drawer wiring electrode 16, or a ribbon 
base is embedded by press molding. Since sealing of a rear plate [ the same effect as an example 1 is 
acquired by using a press pressed glass, and also ] with frit glass, a glass holder, and a drawer wiring 
substrate becomes unnecessary especially according to this example, the creation process of equipment 
is simplified. Furthermore, it was able to become possible to design the member of another object by the 
strong bonding strength compared with the case where it pastes up with frit glass, and it was able to 
lightweight-ize equipment more. 

[0084] (Example 3) In this example 3, the composition of the display-panel portion of equipment is the 
same as that of an example 1 or an example 2. In addition, in this example, in the equipment 
configuration of an example 1 or an example 2, the allowance produced at a rear plate tooth back was 
used, and it considered as the composition which embeds the electric board 17 for an equipment drive 
into the portion (see drawing 17 ). 

[0085] For this reason, the miniaturization of the whole image display equipment which even the electric 

board included in addition to the same effect as examples 1 and 2 is possible. 

[0086] 

[Effect of the Invention] As mentioned above, sufficient creeping distance can secure without increasing 
the distance of the frame portion which is the useless portion which does not contribute to the image 
display around an image-display side according to the image-display equipment of this invention, as 
having explained, it is made to the composition which had sufficient electric-discharge resistance, 
without spoiling the miniaturization of equipment, and lightweight-ization, and the effect that brightness 
and contrast are high and can display a good picture is acquired. 
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(a) O^BBUCfc^Ttt, ill 11 3 ©-$£&£ 

[0 0 6 2] 6U. »Sb^^©»*«fi£*ffi^fc 

25 fc. BPS. SKI 1 0 lKtt*«#7;*SJflK *3Mt 

a 1 1 o 2 i 1 1 o 3ic«n i mmzmwz. m?nm 

©/I£d(4l000 W>WhD-A] . Sar^RIL 
IJ2 0 [V-f^n*-*-] fcLfc. Sfc ft&^R© 
£Rtt8£UT. Pdfcb<ttPdO£ffl^. ft«SfflR 
30 ©WSttftlOO [*>:7* hD-A] . *IWt4l0 0 

[T-f^n*-*-] tbfc. 

[0 0 6 3] jfcK. ffa&¥B&®£Ba«&tttti*? 

©ais^ftfrotixawra. 012© (a) ~ (d) 

14. *ffie»Sttffl«?©RiilS*RipJ-r*fc»©a 
35 SET'. &g|5tt©g|gSti. 0 1 ltl^-T&S. 

[0 0 6 4] 1) ST. 01 2© (a) IC^T<t5(I. 

Ifii 101 ±C3& : Fma 1102 tj«ty: no35i 
fig-rs. cn$^TsicisuT«. t*. ski 10 

40 o». a^ea©ttfi*it«s*a (ifta-rs^stu 
T«. 0sj^f4. 3nas^/w^jta:t*©ass^Bttta 
saontfj:^) . *©a. nt«Lfc«a»»t. 7* 

yt. (a) cw-riic. -woa^aa (1102 

45 tl 103) Sr^fiJTS. 

[0 0 6 5] 2) 0 1 2© (b) (C^-r<fc^(C. 

aattasti 1 0 4*Mt5. cnsrarit-r*»cau 
r«. sr. (a) vommz. %m&m®mzmifiL 

50 ©^. 7* hVVity7 4- ■ Xy^->ifiz^0, ffife 
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7^ye>ytt£flH>fca*. ^fttw©. xe 

[0066] 3)^lC,@12©(c) fC^Ti 5 K, 
7*- S^EWl 1 1 Oil^Sdfill 1 0 2<fc 1 

10 3OMIC. ^©SEE^BWoU If7*-5>y 
jaS^fToT. S^ifctOl 1 0 5 ill? 

1 0 4tC®m^fT-5T. •£•©-$£. SEKflSS. ^ 
». t>L<tt. ^MStirT. |?tt{H«fT90CJ6F*& 

{fcbfc»# <W5. *?ttttlVl 10 5) K*lf»Ttt. 

1 1 o 5*^fig$nsfriJtKi-si. j^fiE^nfc^ 

«. %?nm 1 1 0 2 1 1 1 0 3 ©F B lT-fH|iJ$ftSmm 

itt*»*«fciiiirr*. 

[0067] am^ffi$«fcOi¥u<sjBj!-r-£.fcfc, 01 
3\zy*-z>tfmn$A 1 1 0A»e>E|]inrt3j&i:©s 

EE&Jg©-0i|£ST. ISfflTefFenfciSlttll* 

eniDLfc. t<omz\t, =*m/w7.©&sstev p f 

5. W&fMELfc. I^ttfflffll 1 0 5©»riE« 

ffifc^^-t-Sfcib©*— *-AW;*Pm£, jgfi© 

1 1 1 lTffffiJbfc. 
[0 0 6 8] *%MM<W&Wzt3^Xi*> HAtf. 1 0 
©7-ftX5i [To r r] gg©g£f?ffl^TI:::fc^ 
T. /^I/X*IT1£1 [ 5 U U>] . /WXffllT 2 * 1 

0 [5'jfH tu Mtivp ffci/wxiTfcfcO. 

1 [v] fo#ELfc„ -tbT, HftiS^ 5/t^XEPJ]P 

t-*-/tJl/X©mi£Vpm&0. 1 [V] 
SClS^Lfc. ^LT. 1 1 0 2 t 1 1 0 3 t<D 

ffl0«««fiWU X 1 0K> 6* ICftofcg: 

B. m^. ^-^-/N-ji/xMfit!;. «8itn liit? 

It«'l£*l-£>®»ft#l X 1 0©-?-f ±7.7 311 [A] EAT(C 
[0 0 6 9] ±35©7jr&te. ^iSffl©^®^ 



Tmotm^mm. s^israiHL&i:. ^ 

05 [0 0 7 0] 4) 01 2(7) (d) fcjj*?\fc 5 fc, 

Sttfkfflmigl 1 L2A*&*T*ai 102tl 103 

Sufsiim 7 * - s > yjaatct o nfemT-feaigE 

10 1 105IC. m&n&ftT'mmftiT, ^©ifi&l;:^ 
ft*. SB« 111 3<hLT, SKWSjCiisbfc) . 

[0071] &*. msttfldflitfrscitfcj:?), 
swtctii o ofg«±ciiiias-e-sct^T#s. Utt 

WCtt. 10OV-fn4t&^L10O7'ftX5f 
[To r r] ©ftfflrtOJISgB&'FT?, Iffi/WX* 

20 #«fc£fttfiliTSfc*t>L<tt«*fl:£ft**« 

Stt*. CCT-©i£«ftl 11311 f^777-f 

*». fcL<tt. *©g£«n?»»). IIB5 0 0 [*> 
BIT. J:Dff*L<tt. 3 0 0 [*>y 
25 Xha-A] ETFT-SS. 

[0 0 7 2] ffim7j££. <t0i¥b<ittHj1-5fcJ6lc. 

ant:, mmtmmmi 1 1 2^e.s«n-r-5iii[©m 

30 m^WlCtt. ®Jgj6©SEVacttl4 [V] , A 
WfT3ttl [5UW • /W7B«T4ttl0 [3 

»m tit. ft*. ±aoa**frtt. *mmmm(D 

[0 0 7 3] 012© (d) iZfp-fl 1 1 411 K^ffi 

fcftfflTy-Cffit. i&8i£SS«E«iS 1 1 1 5fc<fcy; 
flflitSU 1 1 6**fiMS!£n-0>5 SS1101 

40 ajs/t+^o+iija^iiA/TfAie. sitfkjaas-ff 

3«^tC«. SS/WU©ffi3t®*7/-K«ffil 1 1 
4tLTffli>5) . Sltltffllll 1 1 2*>6IEE*HI. 

sotsfoI, iitM 1 1 6T-. mmmmi emmb 

45 Will ZtoWiftZMffl?*. ««E*H 1 1 6T!tfi'l 

^lii 2^e./t;pxmES'EPttiL»ii;«)S<i:, n#f a i© 

jiJSit^lrSJtmmfiitl etilffioTS^*. ^^T. fiSfP 
LT. tiftnbft<ft-5. 
50 [0 0 7 4] C©<t9lC. iitbmSit I e^'tJtSgSfaLfc 
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BMT. %&itmmW.l 1 1 2frb©®£EMn£f?lt 
EU©«fc3lwl/T, 01 2© (e) C*T«fc5fr, ¥E 

[0075] (%*mm\zm ^rz&m&mmmmm^ 
&m a 1 5 ca, 'assBcffl^fc* 1 ? ©. (tttas 

«t I e) *f (SR^BUnSBEV f ) fttt. *5<t^. (JHP 
«8SI f) *t (^?EPttl«ffiV f) #tt<O^^W/j:fis|& 
teffimBft I e tt, I f tJt^T* 

[0 0 7 63 S*8ICfflt»&jlf?B. StffiSiiit I etc 

«, (cinsrisgiimEv t htwx) tu©* 

[0 0 7 7] »~Ctt. J&ffl®8itl ett*^CBnlOf * 

ftrTSWEVf C*fLT. ^A*£ttai3n««tt I e 
©(Sg^g-W^feft. SffiV f £EPJra-f 3B#l8J©ft£ 

[0 0 7 8] a±OJ:5!6:»tt**rr*fc». 

^H(w*3ut. m-©#tt£f'iffl-m(f. ^iobs£ 
«t»©jimctt. mw.<r)%xmmzfcVT, hmev t 
{imEv t h*^comE5:E(ijpT-5o Birr**-? £lfi 

[0 0 7 9] (®^iiS<g©tflii) ±i£©3lEfc 
¥S1TS6. S1S±(Ctt. 09T-SUfcfc©£|H|#fc 

ff*ifiiE8fis 1 1 tm^unm 1 2 ic^^t 



T^S. ^c*5- 016OA-A' Ctt'afciiiSHl 7 
05 CST. 

[0 0 8 0] BU©£3CUTffr«LfcH*«jKSB© 

ff*ifii*«tr/5i*ifii©e»*ff»:. *sma^Dxi~D 

xmM^Dxl' ~Dxm' tiS$8M*f& 

[0 0 8 1] Sfc, J&msa^HvSrilSbT, 
;H*JOajt#C. 1 0 kV£>mK£eP2JDL/t. JDjS^EE 
tUT. 10kVWt5l&, «*©«BTtt. »® 
Hagt£3 0mm. H«**ffit¥ff& 

15 (x#iflj) ©EliS-HJ-tt««»*»*t)fc3»». c 

20 

[0 0 8 2] <gHa§0iJ2) £©*««2tt. B{glS*g 
■£#©«**<**« 1 fcWW&OT, -?-©iftW^«is 
■T*. *JS0iJ 1 K*V»Ttt. 1 «»H€ 

anfc'J77U-h3©*ffi«K:. ^7X#4^l 
25 T. 7Uy K^7XtC<t0, 9i«UtGIKX«6 

LT. 'J77*U-h*#*^J«Lfc**, £©StliigfSJtc:fc 
UTtt, ±IB'J77U— h3, #77#4, §l£fflLE 

1 8 ^#Ba) . 

30 [0 0 8 3] 9l«WLG«tSfia6t:». §l#ffi 

LEM&l 6&LTja»S. *?©fr*|Slt5!l*iai© 

AjT-$>Z. r©*)!iS0iJtCJ;n«. 7U7s^S^7 

35 XSffloacif. £H«©»***#5*l*l6 
tc. 7U •> h**7X(C«tS. U77U-H. ^7X#, 
5l$tBtES!Sffi©i*»*^SlC&-5fe*, gfi©f^f« 

40 ZCttf°imztS.Q, SB*J:0fiS{b-r5Ct*»T?* 
[0 0 8 4] (*SS««J3) ^©SliS0iJ3-Ctt. SH©^ 

^r-*-5. Uts, ^©Hffifiajtcfe^Ttt. Wmwtb* 
45 ^tt*JS«»]2©gH«lfi)cC*3V»T. U77U-KWSH 

^-K 1 7*ffl*iitJ«rictLfc (0 1 7&#JS) . 
[0 0 8 5] CWcib, l . 2 t|nJ^<0?^CJjn 

50 foOTTtBT**. 
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[0 0 8 6] 

^gfflir^ntt'. wm^frMfflmo. mm^izm^-L 

IT, »«. □>h7Xhi^<. AfiF&HBtSSTS 

[0®<offi¥fctft9J] 

[0 2] tt*tt 5 ftfcFE fcS-rHT* 
5. 

[03] SeSaetlfeM I MH^C75-0i]$:*T0T* 
S. 

[04] i^BSffi^^e^-SV^S^f-AiicDgE^ 

[0 5] ft3fc©H8t^gfiW&80T<&-5. 

[06] ft*©H«t^*gB<0K®#tl££tBOT50T 

[07] *%w<v%m<DMmz*-r. m»&^s<om 

E#tfi£0T<&5. 
[08] HU<. U77U-h$#©$l££*-f£Mf0 

[0 9] PJIX. Hft£7i%£B<DftftHT$S. 

[010] fiix, 7x-xyu-hom7tftE?"J*s 

[011] BB£Bi!ttttlS?0¥B (a) *><fctf^<D 
tSfffi^tt (b) $:S-r0T-fe2). 

[012] ¥®^©^@e«i!a:ai«?os!jg^a-fex 
£*-f0T$>£. 

[0i] 



[013] ii^7*-5>^«!lSWISOEniPm)IiS}g^ 
^T0TS5 O 

[014] Mm%Mmwv>&omomi£&w u) t 
tsuanmi e<omt (t>> ZK-tmx'&z. 
05 [01 5] mmtemmi&ftm?<D&Mtit3ts.®&Znk-?>f 

[016] n^agatgo^ffiHT**. 
[017] m^aasfio-ajwffiHT**. 

[018] *56WO»JO*«»!i©U7^l'-hfii5««| 
10 j££lftiJj-r*®rE0T*<&5. 

[019] *^WOH(cgiJ©||Jg^!i©^B«}^S8ft^ 
f-5fc*cD0T$.5. 
[ft#©lft9H 

i sffi 

15 2 B^tttB*?- 

3 UT^U-h 

4 <*-) 1i?7,W 

5 (JB-) 

6 5l«ffil,Eljlg{g 
20 7 7i-X7*l/-h 

8 
9 

10 ^^-ft 1 

1 1 s?e««s mim 
25 12 m^mnm® mism 

1 4 5\2mL&umm (ff*isi) 

1 5 5l#ffiUfi2^mS OttFA) 

16 §l*ajl,E««S C/UXlSS!) 

1 7 H 
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